Background: Shoulder instability is a common problem in American football players entering the National Football League (NFL). Treatment options include nonoperative and surgical stabilization.
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S houlder instability is a common problem in American football players, with a prevalence of 10% to 14%. 2, 8 There is a high rate of recurrent dislocation with nonoperative treatment in younger patients. 4, 6, 7, 9, 12 This has led many surgeons to advocate early operative treatment of young patients with anterior shoulder instability to prevent repeat episodes. Contact and collision athletes are considered high demand and may be at an increased risk for recurrent instability when treated nonoperatively. 1 Operative results in these patients have been favorable, with recurrence rates ranging from 3% to 31%. 1, 3, 5, 10, 11, [13] [14] [15] [16] The null hypotheses for this study were as follows: (1) There is no difference in the incidence of recurrent instability in professional football players with prior instability treated nonoperatively or with surgical stabilization; (2) there is no difference in the time elapsed until the occurrence of the instability episode in the National Football League (NFL) between these groups.
Materials and Methods
This study was approved by the Institutional Review Board (study no. 2007P002339). A retrospective review of charts was performed for all players who started their career with 1 NFL team and completed at least 2 years with that team during the period ranging from 1980 to 2008. The data included the number of years on the team, history of instability before the Shoulder Instability in Professional Football Players NFL, method of treatment, time to instability after entry into the NFL, and contralateral shoulder instability.
The rate of instability was analyzed in players with no instability history prior to the NFL, prior instability treated nonoperatively, and prior instability who underwent surgical stabilization prior to joining the NFL. An assessment of mean time to instability was also performed to determine if previous history and treatment method predict the timing of shoulder instability. In players with shoulder instability prior to entering the NFL, the rate of instability in the contralateral shoulder was calculated to determine if instability in one shoulder predisposes a player to instability in the other shoulder.
Statistical analysis was performed with the statistical software Analyze-it (Leeds, England). Statistical significance was assessed using an unpaired t test, analysis of variance, Fisher exact test, and the chi-square test, depending on the data being compared. A P value of less than 0.05 was considered to be statistically significant.
results
The player search identified 356 players who completed at least 2 years with 1 NFL team. The charts of 28 players could not be located, leaving 328 players included in this review. The mean length of participation with the team was 3.9 years (range, 2-14 years). Among the 328 players studied, 46 had episodes of shoulder instability while a member of the team (14.0%). Of these 46 players, 31 (9.5%) had instability before entering the NFL. Twelve of these players had been treated nonoperatively and 19 with surgery. Of the 297 players with no prior shoulder instability, 39 (13.1%) had a subluxation or dislocation of the shoulder at an mean of 18.4 ± 22.2 months (range, 0-102 months) into their NFL careers (Table 1) . Of the 12 players with shoulder instability before entering the NFL who were treated nonoperatively, 5 (41.7%) had recurrent instability at a mean of 4.4 ± 7.0 months (range, 0-16 months) into their professional career. Of the 19 players with shoulder instability before entering the NFL who were treated with surgical stabilization, 2 (10.5%) had a recurrence at a mean of 26 ± 17.2 months into their career. Statistical analysis revealed that the group with prior instability treated nonoperatively had a significantly higher recurrence rate (41.7% vs 13.1%, P = 0.02) and a shorter time to recurrence (4.4 vs 18.4 months, P = 0.04). There was no significant difference in the recurrence rate or the time elapsed to an instability episode in the group treated with surgical stabilization compared with players with no prior history of instability (10.5% vs 13.1%, P = 0.5; 26.0 vs 18.4 months, P = 0.6) (Figure 1 ).
In players with instability prior to their NFL career, 8 of 31 players (25.8%) had contralateral instability after a mean period of 8.6 ± 6.7 months (range, 0-16 months). There was no difference in the rate of instability (P = 0.22) or time elapsed to instability episode (P = 0.06) in the contralateral shoulder compared with the group with no prior instability in either shoulder.
discussion
Four important conclusions may be drawn from this study. In following NFL football players on a single team over a nearly 3-decade period, the rate of shoulder instability was similar to the instability rates of football players evaluated at the NFL combine prior to entry into the league. 2, 8 Second, the recurrence rate of players with a history of shoulder instability treated nonoperatively is much higher than that in the normal population and much higher than shoulders treated operatively. When treated operatively, recurrent shoulder instability rates in Prior instability treated with surgical stabilization 10.5 26.0 Figure 1 . Mean time from entry into the National Football League until recurrent instability. Players with a history of instability prior to entry into the league who were treated nonoperatively had a significantly shorter time until recurrent instability.
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NFL players are similar to players with no history of shoulder instability prior to entry into the NFL. Third, the time from entry into the NFL until the first instability event is much shorter in patients with shoulder instability treated nonoperatively. Finally, players with a history of shoulder instability have a high rate of contralateral shoulder instability while playing in the NFL. Shoulder instability is a common injury in football players. In a retrospective review of players entering the NFL combine, 9.7% of players had a history of instability and 4.7% had prior shoulder stabilization surgery. 2 In a cohort of 336 college players entering the NFL combine, a history of shoulder instability was found in 14% and prior stabilization surgery in 10%. 8 These cohorts were analyzed prior to playing in the NFL. Recurrence of instability is common in young patients treated nonoperatively and may be even more likely in those who return to contact and collision sports. This has led many surgeons to recommend early operative treatment for young high-demand patients with the goal of preventing recurrent episodes.
11 Ninety-eight percent (16 of 17) of players in one series were able to return to sports participation. However, there was a higher recurrence rate in football (5% vs 0%).
11
A recurrence rate in contact athletes of 31% has been reported with the transglenoid repair technique.
14 In 58 football players with shoulder instability treated with open stabilization, 2 had a subluxation postoperatively, and 52 were able to return to play for at least 1 year. 13 The 4 NFL players in their series returned to professional play. In 66 collision or contact athletes with shoulder instability treated with open stabilization (transosseous tunnels and suture anchors), 15 patients (23%) had a recurrent subluxation or dislocation. 16 Bacilla et al reported on 40 patients with shoulder instability treated with arthroscopic stabilization using suture anchors. 1 All were less than 23 years old and in collision or contact sports.
1 Ninety-three percent had stable shoulders at a mean follow-up of 30 months, with 3 patients requiring reoperation for recurrent instability.
1 Twenty-nine returned to the same level of play or higher at a mean of 6 months. 1 In another series, 18 contact athletes with shoulder instability under 20 years of age were treated with arthroscopic stabilization. 10 Two patients (11%) had recurrent instability at a mean follow-up of 37 months. Neither required reoperation during the study period.
The limitations of this study are many. This was a retrospective study without a description of the surgical stabilization or the nonoperative approach used. The treatment decision (operative or nonoperative) was not randomized, and the results are therefore subject to selection bias. Additionally, no patient-reported outcome measures were used. There is also recall bias because some players likely underreported instability episodes because of the impact it would have on their career. Furthermore, shoulder instability may have ended the careers of some players prior to the 2 full seasons necessary for inclusion in this study, thus introducing additional selection bias into the results. Finally, although there was no statistical difference between players without instability and those with instability treated with surgery, these groups did not reach statistical power because they were too small.
conclusion
Shoulder instability is a common condition in football players entering the NFL. Players with prior instability treated nonoperatively have a substantially higher rate of recurrent instability early in their professional careers. Surgical stabilization appears to restore the incidence and timing of recurrence to levels comparable with players with no history of shoulder instability.
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